INTRODUCTION
African marigold (TageteserectaL.) belongs to family Asteraceae and is a very popular commercial flower crop as loose flower in India because of its wide adaptability to various soils, climatic conditions and easy cultivation. Marigold is having ornamental, medicinal and industrial uses, and it has additional use in controlling the soil nematodes. All varieties of marigold are resistant against root knot nematode, Meloidogyne incognita and could be used to control M. incognita in highly infested areas (Warden and Windrich,1974; and Natarajan et al., 2006) . It is an established fact that nutrition plays an important role in the improvement of growth and yield in marigold. Nutrients are directly affected by the vegetative growth and yield of crop. Adequate supply of nutrients especially N, P and K are often considered important for realizing the maximum yield of any crop. Nitrogen is the chief constituent of several important elements like protein, nucleic acid and amino acids accruing in the plants. It is unequivocal that nitrogen is an essential element required by all the plants, however, it is found to be deficient in most of Indian soil (Arakeri et al., 1956 ) especially in soils of Rajasthan. Phosphorus is also a major nutrient required by the crops. About 98 per cent soil of cultivated area in India needs phosphorus fertilization for good harvest (Luthra et al., 1983 and Ahirwar et al. 2012) . Application of phosphorus not only increases the crop yield but also improves the quality. Potassium is not a constituent of any plant tissue or ISSN : 0974-9411 (Print), 2231-5209 (Online) All Rights Reserved © Applied and Natural Science Foundation www.jans.ansfoundation.org compounds but it is involved in the synthesis of amino acids. It imparts vigor and disease resistance to plants. Bio-fertilizers play an important role in increasing availability of nutrients and productivity in sustainable manner. Azotobacter is a free-living bacterium which may add 25-30 kg nitrogen/ha/year in a field of nonlegume crop under favorable condition and also secretes some growth promoting substances. Therefore, inoculation of seedlings with PSB culture increases nodulation, crop growth, nitrogenase activity, nutrient uptake and crop yield. The spacing played an important role for manipulating plant growth, flowering behavior and seed yield. Therefore, inter row and intra row spacing and balanced supply of nutrients are important for obtaining higher yield of good quality seeds (Sunitha et al., 2007) . The present experiment was initiated with an objective to study the effect of different fertility levels and different spacing on flowering and yield of African marigold cv. Pusa Narangi Gainda to work out optimum dose of fertility levels and spacing.
MATERIALS AND METHODS
The field experiment was carried out at Department of Horticulture, S.K.N. College of Agriculture, Jobner during rabi season 2014-15. The fertilizer recommend of 100 % RDF of (NPK-120:80:60 kg / ha) and seedling treated with biofertilizer (azotobacterand PSB). The treatments consist seven combination of fertilizer i.e.F 0 (Control), F 1 (50 % RDF of NPK), F 2 (50 % RDF of NPK + Azotobacter + PSB), F 3 (75 % RDF of NPK), F 4 (75 % RDF of NPK +Azotobacter + PSB), F 5 (100 % RDF of NPK), F 6 (100 % RDF of NPK + Azotobacter+ PSB), and three combination of plant spacings, D 1 (45 x 45 cm), D 2 (60 x 45 cm), D 3 (60 x 60 cm), making 21 treatment combinations of which were replicated three randomized block design with factorial approach. One month old seedlings were transplanted at different spacing in factorial RBD design. The observations on longevity of intact flower: Number of days from flower opening to loss the market value of flower for five flowers on each tagged plants were counted and averages were computed. The diameter of fully opened flower was recorded in centimeters with the help of veneer calipers and averages were computed. Weight of flower: Mean weight of five flowers selected from tagged plants was taken just after harvest and averages were calculated, number of flowers per plant total number of flowers was counted at each picking on the five randomly selected and tagged plants in each plot. These numbers of flowers of each picking was added and averages were computed. 
RESULTS AND DISCUSSION
The growth characters differed significantly for the various NPK, biofertilizers (Azotobacter + PSB) and plant spacing on growth ( The positive effect of nutrients supplied through NPK fertilizers and inoculation of biofertilizers on flowering behaviour might be ascribed the fact that nitrogen accelerate the development of reproductive phases, increased the protein synthesis thus promoting earlier floral primordial development in marigold (Acharya and Dashora, 2004) . Supply of nitrogen in the life of a plant is considered to be important in promoting rapid growth thereby increasing net photosynthesis on one hand and greater mobilization of photosynthesis towards sink, on the other hand, it might have increased the values of yield. It plays an important role in plant metabolism by virtue of being an essential constitute of diverse types of metabolically active compounds of cell like amino acids, protein, nucleic acid, enzymes, co-enzymes and alkaloids (Baboo and Singh, 2003) .
Phosphorus is a component of many energy rich compounds in plants and also increases entire root growth and helps in uptake of other nutrients resulting in increase in yield (Singh et al., 2015) . Potassium increases the rate of photosynthesis and mobilization of sucrose to the shoots which have positive influence in flower initiation (Stockman et al., 1983) . NPK (120:80:60 kg/ha) helps in the protein synthesis and increases resistance against stress which might have improved growth and development of the plant which ultimately increased maximum longevity of intact flower, larger size flower, average weight of flower and highest flower yield per plant highest flower yield per plot, number of flower per plant and per hectare flower yield the . These similar result was seen in the findings of Sharma et al. (2006) in chrysanthemum. Azotobacter and PSB are reported to produce growth promoting substances and other acids like acetic, formic, glycolic, fumaric and succinic, which were positively correlated with growth and flowering and helps in branching and development of side buds thus increased early flowering (Wange and Patil, 1994) . Improvement in diameter, weight of flower and number of flowers per plant, yield per plant, yield per plot and yield per hectare due to application of Azotobacter and PSB ascribed due to better nitrogen fixation under Azotobacter and greater solubilization of insoluble phosphorus and some other factors such as release of growth promoting substances and proliferation of beneficial organisms in rhizosphere (Barea and Brown, 1974) . The results are in consonance with Mittal et al. (2010) in marigold. It might be due to more leaf area, ultimately increased photosynthetic activity and accumulation of carbohydrates in the flowers (Deshmane et al., 2012) . The increase in size and weight of flowers at wider spacing could be attributed to availability of greater space and light for photosynthesis with higher availability and uptake of nutrients by the plants which could have enhanced cell division, cell elongation as well as protein synthesis and greater accumulation of dry matter in larger sized sink (flower). Different plant spacing markedly influenced the number of flowers per plant Marigold planted at spacing recorded highest number of flower per plant. This may be attributed to less competition among the plants for nutrients (Pal and Pandey (2007) in marigold (Kour et al. (2009) in chrysanthemum, Khalaj et al. (2012) in tuberose. The highest flower yield per plant, per plot and per hectare might appear due to higher number of flowers produced per plant along with heaviest and larger size flowers because of less competition among the plants (Dorajeerao and Mokashi (2013) , Kour (2009) in garland chrysanthemum, Yadav et al. (2004) in African marigold, Sunitha et al. (2007) in marigold and Lakshmi et al. (2014) , where flower yield was 13.38 kg/plot and 206.29 q/ha, respectively. The increase in flowers yield might be due to the fact that they influenced synergetically on these parameters. This may also be due to the fact that optimum plant population per unit area and better nutrient levels brought better growth of plant which resulted in more flower yield. Although, flower yield per plant was more in F 6 D 3 combination, it was not able to compensate higher yield per plot as well as per hectare because of less plant population per unit area as compared to F 6 D 2 combination. The present results are also similar to the findings of Natarajan and Vijayakumar (2002) in marigold, and Ahirwar et al. (2012) in African marigold.
Conclusion
It was concluded that application of 100 % RDF of NPK + Azotobacter + PSB along with 60 cm X 45 cm spacing exhibited significantly maximum average weight of flower, yield of flowers per plot as well as per hectare.
